Nerve growth factor induces the expression of the LIM homeodomain transcription factor Isl-1 with the kinetics of an immediate early gene in adult rat dorsal root ganglion.
LIM-homeodomain genes encode a major class of transcription factors which play a critical role in regulating tissue specific gene expression. In this report, we have shown that three members of the LIM-homeodomain gene family - Isl-1, Rlim and Lim-3 are expressed in adult rat sensory neurons. Furthermore, we show that the addition of nerve growth factor (NGF) to cultures of primary dorsal root ganglion neurons leads to the induction of Isl-1, Rlim and Lim-3 mRNA expression. The increase in Isl-1 mRNA levels upon NGF addition was rapid and occurred even in the presence of cycloheximide. These findings place Isl-1 as a novel member of the immediate early class of genes. In contrast, Rlim and Lim-3mRNA induction by NGF required protein synthesis. The role of LIM-homeodomain genes in mediating responses to NGF in adult sensory neurons is discussed.